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HOT LIOUID FIBER PRODUCT 



TEOBDNICAL FIELD 

5 The present inveation relates to a process for flie preparation of a hot liquid fiber product 
which can suitably be used in a method for tibie treatmeaot and/or prev^on of diet 
responsive <x>nditioiis, e.g. overweight 



10 BACKGROUND OF THE mVEmiON 

Fiber fortified drinks have been used for several pmposes, e.g. for the treatment of 
diarrhea, for the treatment of obesity and as medicine carriers. 



Stillman, in US6248390, describes a shelf stable, ready to use, essentially tasteless and 
IS odorless water-like fluid for humans/animals comprised of safe water and a significant 
quantity of one or more water-soluble dietary fib^. Fiber-water is intended to be 







11 


!5m 



be consumed directly hot or cold or afier use, at any required tenq>eratare^ in the 
prqpaiation/reconstitution of beverages or liquid food product (e.g. coffee, tea, 
20 concentrates such as **HAWAIIAN PUNCH(R)", £ix>zen concentrates such as 
lemonade/orange juice, soiqps and pet food). 

WO02/096219 (Wolf et al) describes a method of blimtiiig the postprandial g^ycemic 
response to a meal by feeding an acid controlled induced viscosity fiber system. The first 
25 conq>on^t of the induced viscosity fiber system is anionic soluble fiber. The second 
component of the induced viscosity fiber system is water-insoluble, add-soluble 
multivalent cations. 



Tarral et al (W096/33694) describes pectic preparations which comprise at least one 
30 pectin associated with a complex conq>osition comprising firstly an effervescent pair 
which easily disperses the pectin in water and hydrates it and regulates the gellification 
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process irrespectiye of fhe hardness of the water used for the suspeDsios, and secondly a 
mixture of compounds which provide tibie calcium ions necessary for the formation of the 
gel in an acid medium, together with magnesium ions regulating the kinetics of fbo 
calcium availability. 

5 

In W099/S9S4i2, Tanal et al describes a peotic preparation useful as medicament carrier, 
to be orally administeied and capable of forming a gel in an acid medium, comprising at 
least a pectin having a degree of methoxylation higgler than 15% and calcium ions, 
containing a gelling process mhibitor with a pH higher than 6. 

10 

The liquid fibar products described in the above prior art publications have in common 
that Ibsy suffer from unsatisfactory palatability. 

15 SUMMARY OF THE INVENTION 

Hlg^ fiber drinks known in the art may be prepared by a consumer by reconstituting a 
fiber containing powder in a suitable liquid, e.g. water. However, simply mixing the fiber 
Gontaimng powder often gives rise to problems, e.g. the formation of aggregates (lumps). 
Formation of aggregates may be reduced by vigorous shaking or stirring. However, this 

20 in turn may result in undented foaming of the drink. Furthermore, fiber drinks made by 
reconstitution with wato: often suffer .fi:om bad palatability, which may at least partially 
be caused by the higji viscosity and/pr aggregates m liiese fiber containing drinks. 

The mventors have found that the palatability can be inqnoved by inclusion of an 
25 effovescent system in a fiber containing reconstitutable powder. However^ fliey also 
obs^ed that Ifais did not improve palatiibility sufBcienfly. The inventois sitrprisingly 
discovered lhat the palatability (e.g, moufhfeel) of the fiber drink was significantly 
improved if a reconstitutable fiber-efifervescent mix is reconstituted with hot water. 

30 
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DETAILED DESCRIPIION 
la one aspect, the present invention relates to a process for preparing a hot liquid fiber 
product for enteral administration, conqnising adnaixing: 

a, a serving of a reconstitutable composition comprising 

S (i) betweien 0.1 gem and 7S grains iBber; and 

(ii) an efforescent syst^ 
and 

b. a liqdd with a tenq)erature that exceeds 3S^C 



10 In a iiirtli^ aspect, die present invention relates to a packaged reconstitutable 
conqiosition i?vfaich bears instructions to nux the contents with a liquid having a 
teixq)erature aboviC 3S°C, said composition comprising per serving: 

(i) between 0. 1 gram and 75 grams fiber, and 

(ii) an efifovescent system 

15 

Terms 

The tOTn ^^SbeaT or "indigestible fiber^' as used in the present invention refer to 
carbohydrates that are indigestible by human enzymes and acids present in the human 
intestinal tract 

20 The term "soluble fibet^' refers to fibers that are soluble in aqueous solutions, particularly 
water soluble fiber. 

The tenn "reconstitutable composition" is hereinafier abbreviated to RC. In a preferred 
embodiment, the RC is packaged and acconq>anied with instructions to adbxux the RC 
with a liquid having a temperature above 35°C. Preferably, the packagmg bears (written) 
25 instructions to mix theRC with a Uquid having a temperature above 35°C. 



Fiber 

The present RC, which can be suitably used in the present process, preferably contains 
between 0.1 and 75 grams fiber per serving, it was found that a particularly good balance 
30 betwee palatabitity and fimctionality is achieved if the amount of fiber is in die range of 
betwem 0.25 and 35 grams, especially if said range is between 0.5 and 15 grams, even 
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moie preferably b^een 0.7S and 10 grams per s^rving^ most preferably between 1 and 7 
gleams. 

Preferably the fibqr is a soluble fiber, more preferably a water-soluble fiber. Preferably 
the fiber is selected finm flie group consistmg of pectin, alginate, xantfaane gum, 

S catrag^ian, mannan (locust bean guin, koqac niamian, guar gum, tam gum), arabinan, 
xyian, galactan, jS-glucan, chitosan, gellan gum, arable gum, sodium - 
carboxymelfaylcellulose, metfa^oellulose, hydiorypzopyl methyi cellulose, tragacanfh 
gum, low and Mg^ metlioxylated pectin, psyllium and fiuctan; more preferably &om the 
gxyap con^sting of low and metboxylated pectin, xanlbane gum, locust bean gum, 

10 konjac mannan, guar gum, jS-glucan and alginate. Most preferably pectin is used, low 
metiio:i^ted pectin being most preferred. Preferably the fiber is selected from the group 
of fibers that, when dissolved in an aqueous liquid of pH 7, show an increased viscosity 
when said liquid is acidified. 

I S If one or more fibers selected fix>m the group consisting of low and high melfaoxylated 
pectin, xanthane gum, locust bean gum, konjac mflnfian^ guar gum, i3-glucan and'&lginate 
is used, one serving of the present Uquid or reconstitutable con4)osition pre£a:ably 
contains between 0.1 and 25 grams, more preferably between 0.2S and 7 grams, most 
preferably between 0.5 and 4 grams of one or a combination of two or more of these 

20 fibers. Preferably the RC contains between 0.1 and 10 grams, more preferably between 
0.25 and 5 grams, most preferably betweeai 0.5 and 4 grains of at least one fiber selected 
fi?pm the groiqp consisting of low and high methoxylated pectin, xanthane gum, locust 
bean gum, konjac mannan, guar gum, jS-^ucan and alginate, preferably low melhoxylated 
pectin. 

25 Preferably the RC contains betwe^ 0.1 and 10 grams, more preferably between 0.2 and 7 
grams, even more preferably between 0.25 and 5 grams low metiioxylated pectin and/or 
alginate per serving. 

Preferably the fiber has an average molecular weight of at least 400 Da, more preferably 
30 of at least 5000 Da, even more preferably of at least 12000 Da, most preferably of at least 
15000 Da. 
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EflBavescent system 

Tn order to ensure proper dispersion of the fiber into the hot liquid, without Ihe 
occurrence of significant formation of aggr^tes, the present reconstitutable composition 

S contains an effervescent system. The amount of efiervescait system in the RC is 
prefoably limited so as to prevent excessive effervescent actiotL 
The effervescent systeni comprises at least a base that libierates carbon dioxide and/or a 
base lhat liberates oxygen. Fref^cably, the effervescent system comprises a base tfiat 
liberates carbon dioxide when it is contacted with added hot water. The effervescent 

10 system may be a sixigle base that liberates carbon dioxide. The base lhat libocates carbon 
dioxide is preferably selected fi:om the gtoup consisting of carbonates, sesquicarbonates 
and hydrogencaibonate salts of potassium, hthium, sodium, calcium, ammonium, L- 
lysine carbonates, arginine carbonates, sodium glycine carbonates, sodium amino acid 
carbonates and combinations thereof. Preferably the effervescent system contains a 

IS carbonate salt, more preferably a carbonate salt selected firom the group consisting of 
sodium carbonate, potassium carbonate, calcium carbonate, sodium bicarbonate, 
potassium bicarbonate, calcium bicarbonates, ammoxuumbicaibonate, sodium glycine 
carbonate and combinations thereof. The use of only caldmn carbonate may not provide 
suf&cient dispersion of the ingredients in the hot water. Hence, in a particularly preferred 

20 ^bodiment, the present reconstitutable conqposition con^rises at least one salt selected 
fDom the groiup consijSting of sodium carbonate, potassiimi carbonate, sodium 
bicarbonate, potassium bicarbonate, calcium bicarbonates, ammonium bicarbonate and 
sodium glycine carbonate; optionally in combination with calciimi carbonate. Most 
preferably the base that liberates caibon dioxide coin|yrises at least one bicaibonate sal^ 

25 which is preferably selected fixnn the group consisting of calcium bicarbonate, potassium 
bicarbonate and sodium bicarbonate. 

The presCTt RC preferably contains between COS and 10 grams base ttiat liberates 
caxbondioxide (jn^eferably caibonate salt) per serving, more preferably between 0.1 ad S 
30 grams per serving, even iriore preferably at least 0.2 grams per serving, most prefaably 
bdween 0.2S and 3 grains p0r serving. 
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The concentration of the base that libmtes caibon dioxide in the RC is preferably 
betwen 0.5 and 80 wt%, more preferably 1 and 50 wt%, more preferably between 2 and 
40 wt% by weight 

5 Opthnising the weight ratio of fibenbase Ifaat liberates carbon dioxide is mq)ortant to 
avoid both foaming and lumping. la a prefored embodiment the present RC has a wei^t 
ratio fibenbase of about 100:1 to l:10vmorepreferably of about 10:1 to 1:2 , even more 
preferably fix>m about 10:1 to 1:1. 



10 in order to facilitate dispersion and to fiirther reduce formation of aggregates the present 
con:^)osit^on pre£»ably conqnises a carder mat^ial which prevents the Gbecs fipm 
forming a gel matdx. Hence, the fibear content of the present reconstitutable composition 
is preferably below 90 wt% based on the total dry weigjbt of the RQ more preferably 
below 75 wt%. 

15 

Preferably, the efB^escent system conqnises an effervescent coii^le, comprising the 
base that liberates carbon dioxide.as well as an acidic component The term "acidic 
component" refers to any conq)omid or material that can serve as a proton source and that 
can react with the base to liberate caxfoon dioxide. 

20 The acidic cqnmonent can have more &an one acid dissociation constant, i.e. comprise 
more than one acid functional group. Ihe acidic component can be any organic or 
inorganic acid in the ficee acid, acid anhydride or acid salt form. According to a prefixed 
onbodiment tiie acidic CQn^>onent is .solid.at room temperature and a saturated solution 
of the acidic component exhibits pH 4,5 or lower at room tempmtures. Ibe acidic 

25 componmt may also suitably be an acid alkali metal salt of the latter acidic conqionent 
that is solid at room temperature (e.g. a sodium salt, potassium salt, etc.). As the acidic 
component a compound which is not harmful to animals including xam is desirably 
employed. 

The acidic component can be tartaric acid, citric acid, maleic acid, fimiaric acid, malic 
30 add, adipic acid, succinic acid, lactic acid, glycplic acid, alpha hydroxy acids, ascorbic 
add, amiiK) acids and their alkali hydrogen add salts, in case of an add substance such as 



6 



wo 2004/110178 



PCT/NL2003/00044S 



phoq)horic acid or pyiophoq[)hoiic acid or other inoiganic acids which are liquid at room 
tenq3e]:ature, an acid alkali metal salts that is solid at room tmqp^cature may suitably be 
aiq)loyed. 

The acidic component of the effmescent cqiq)le preferably comprises a solid 
S physiolo^cally acceptable acid selected from tilie group consisting of citric, tartaric, 
adipic, fumaric, maleic» malic, lactic acetic and benzoic acids and phosphates, more 
preferably from the group selected fiom citric, tartaric, ad^ic, fimiaric or malic acids. 

To reduce the occurrence of foanmig in the present process and to prevent the liquid fiber 
10 product fiom developing a high viscosity during admixing widi hot water, the 
effaYe»;ent coiqple preferably contains limited amounts of acidic component, e.g. 
preferably less than 10 grams, preferably less than S giams, even more preferably less 
than 2 grams, most preferably less than 1 gram acidic component per serving. Preferably 
flie present RC contains at least 0.025 g acidic ingredient. The preferred level of the 
IS acidic contqponmt and base that liberates carbondioxide, is between about O.OS and 10 
grams, preferably between 0.1 and 5 grams, even more preferably between 0.25 and 3 
grams of base &at liberates carbon dioxide* (e.g. a bicarbonate salt) per serving; and 
between 0,05 and 10 gram, more preferably between 0.1 and 5 grams, even more 
preferably between 0.5 and 3 grams acidic component (such as citric acid) p^ servings 

20 

Calciimi 

In a particularly preferred embpdim^ of the invention the present RC contains calcium 
salt The combination of calcium with fiber that gds in die presence of calcium (e.g. low 
methoxylated pectin and/or alginate) provides good satiation, makrog the liquid fiber 
25 product particularly useful in a method for the treatment and/or prevention of diet 
responsive conditions such as o verwdght 

Generally, such fiber products display a relatively high viscosi^ due to die gel-forming 
reaction between the calcium and tbe fiber. A known measure to reduce the viscosity of 
the fiber product is to employ insoluble calcium salt in a neutral or hi^ pH Uquid, which 
30 insoluble calcium salt wiU dissolve as a result of pH reduction and/or tetcqperature 
incr^e. Howev^, such products do not exhibit a satisfiu;tory moudrfeel and gently 
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bave a isi^ viscosity. Also it is gmeially difficult to dissolve Hiese fib^calcium 
systems. The use of hot water to iiiq>iove solubility is generally to be avoided.as ibis will 
lead to the foimation of lunq)S, possibly due to Ca^-induced gelladon. 
The inveatois have suiprismgly found that calcium/fiber systems may suitably be used in 

5 the present RC as the resulting liquid fiber product has excellent mouthfeel and 
palatability. The elBfervescent syst^ in the RC was found to prevent the formation of 
lumps in a suipxisingily effective way, even if very hot water is used to dissolve the RG. 
In a preferred embodiment, the present invention relates to a RC comprising low 
medipxylated pectin and/or alginate, calcium salt and an effervesc^t couple. The 

10 admixture of these fib^, calcium and effervescent coiq>le with hot water results in a 
liquid fiber product widi a surpnsin^y low viscosity, presumably because the base that 
liberates carbon dioxide more rapidly neutralizes the acidic conq)onent and more quickly 
disperses the fiber, than is the case if the water is at room tenqierature. 
The present RC preferably contains a calcium salt, which is substantially less soluble in 

IS water at 37X and at the pH of the presmt composition than at 37^C and a pH below S. 
Such a calcium salt, when present in the composition in an amount titiat exceeds its 
maximum solubility, will dissolve in the stomach under the influence of pH-reduction 
and/or toooperature increase. Thus the calcium ion concentration in the stomach will 
incr^e, which will autonaatically stimulate pectin and/or alginate geUation. 



20 Because of tilie geUation inducing effect of calcium ions, the concentration of such ions in 
the present liquid conq)osition (at near neutral pH) is preferably relatively low. The 
limited presence of (dissolved) calcium ions at around neutral pH prevents the fi>rmation 
of a gel matrix which would impart unacceptably high viscosity. Thus, in a preferred 
embodiment, tfie calcium salt(s) used in the present conq>osition have a solubility below 

25 O.IS, more preferably below 0.1, even iQore preferably below 0.06 gram per 100 ml 
(dcmineralised) water at 20°C and pH 7. 



Preferably, the calcium salt(s) provide more than 0.05 gram dissolved calcium per 100 ml 
water at a pH below 4 and a temperature of 37^C, more preferably it provides more than 
0.1 g per 100 ml water under these conditions. The solubility of the calcium salt at pH 
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below 4 and at 37X is not bound to an upper limi^ however, is typically below 50 g of 
llie salt per 100 nil water. 

The calcium salt is prefea:ably selected from fte groiq> consisting of calcium pho^hate 
(e.g. tribasic, dibasic, monobasic or penta calcium triphosphate), calcium carbonate, 

S . calcium sul&te, calcium oxide, calcium citrate (e.g. mono-calcium citrate or tri-calcium 
citrate), a calcium salt coated with a substance which has limited solubility in water at pH 
7 and is soluble at a pH below about S (hereafter refierred to as coated calcium salts) and 
mixtures Iheieof. Examples of coatings and methods for the preparations of coated 
calcium salts are given in WO0038829, the entire content of which is hereby incorporated 

10 by reference. 

More prefoably, flie calcium salt is selected fix>m the gtqip consisting of coated calcium 

■ 

salt, calcium carbonate and mixtures thereof. Even more preferably between SO wt% and 
100 wt% of calcium salt is provided as calcium carbonate. 

15 To provide optimal gelling charact^istics without significantly effecting the palatabflity 
of the liquid fiber product; the RC preferably contains less &an 10 wt% calcium salt, 
more ptefecably less than 5 wt% calcium salt, evm more preferably less than 2.S wt% 
calcium salt, most preferably less than 1 wt % calcium salt based on the total weight of 
theRC. 

20 The RC i»cefe]»bly comprises between 10 mg and S grams, preferably between 25 mg and 
2.5 grams, even more preferably between 0.50 and 1 gram calcium per serviiig. 

The liquid composition prepared with die present process preferably contains at least 25 
mg Ca per liter. Preferably the calcium concentration exceeds 50 mg Ca per liter, more 
25 preferably it exceeds 100 mg Ca per liter, most preferably it exce^ 150 mg Ca per liter. 
Furthermore, the calcium concentration in the composition preferably does not exceed 15 
gram Ca per liter, more preferably it does not exceed 5 gram Ca per liter, even more 
preferably it does not exceed 3 gram Ca per lit^. 
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Liquid fiber product 

Advantageoiisly the viscosity of the liquid product, obtainable wilh the present pzocess 
and/or from the presmt RQ and used advantageously in a melhod for the treatment 
and/or prevention of diet responsive conditions (e.g. overweight) has a viscosity below 
5 100 mPas, more preferably below 50 mPas, even more preferably bdow 25 mPas, even 
more preferably below 10 mPas, most preferably below S rnPas at a shear rate of lOOs"^ 
At pH 3 and STQ (at least part of) the product preferably has a viscosity which exceeds 
200 mPas, more preferably exceeds 500 mPas, most prefioably «cjeeds 1000 mPas at a 
shear rate of lOOs'^ Preferably^ the viscosity of the conq)osition at pH 3 and 37*^C does 
10 not exceed 100,000 mPas at a idiear rate of lOOs'^ 

Whenever flie term viscosity is used in the presi^t docwnent, this refos to the physical 
parameter may be determined u^ng a Cani-Med CSL iheometer. The used geometry is 
of conical shape (6 cm 2 deg acrylic cone) and the gap beto^een plate and geometry is set 
15 on 55 urn. A linear continuous ramp shear rate is used ftpm 0 to 200 s*- in 30 seconds. 
The iheomet^'s thermostat is set on the appropriate temperature. 

In order to detmnine the viscosity at acidic pH (pH 3), first a sufiScimt amount of 1 M 
HCl is homogeneously admixed (drop-wise und^ very gentle stirring for about 20 sec, to 
20 prevent the breakdown of the gel) to the liquid composition to adjust the pH of the 
conq)osition to pH 3. Thereafter the composition is left standing at 3TC for about 10 
minutes. Subsequently the composition thus obtained is used to determine the viscosity at 
pH 3, according to the method described above. 

25 Preferably, the Hquid fiber product, which is suitably prqiared with present RG, is 
ingested at a tennqperature which exceeds 35®C, even more preferably at a tenq)erature of 
abput 37°C or above (e.g. about 37°Q, 

The liquid fiber product preferably has a pH which exceeds 3, more pieferably exceeds 4, 
30 ev^ more preferably exceeds S, most preferably exceeds 6. 



« 
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Reconstitatioii liquid 

The present inveatiQU relates to a piocess, wbich compriises admixing a powder willi a 
hot liquid. Whenever Ihe term hot is used, this refers to a liquid witbi a temperature above 
5 about aS^'C, preferably a liquid witti a tenoperatuie of about 3TC or above. The 
temperature of . Ihe liquid preferably does not exceed its boiling tmq}srature, i.e. for water 
the teotiperafure of the liquid preferably does not exceed lOO^C. 

Preferably the present RC is admb{:ed with water having a t^tnperature of between 35**C 
and 100°C, more preferably wifli water having a temperature between 50°G and lOO^'C. 
10 The present packaged reconstitutable composition which bears instmctions to xnix the 
contents with a liquid having a teinperature above need not disclose the 

t^iqperature indications literally, but may also refer to warm liquid, cooking water, 
steaming liquid and 'die like. Such terminology is gen^:ally interpreted as liquid with a 
temperature of about 35®C or above. 



Preferably, the liquid that is admixed with the RC has a pH above about 3, more 
pr^erably above 4, even more preferably above 6. The liquid may be sligjitly acidic, 
because the effervescent system may reduce the acidity of the liquid. The reconstitution 
liquid preferably has a pH below about 10, even more pief^bly below about 8. 



Oligosaccharide 

If the RC contains one of the above mentioned fibers, particulariy a fiber selected from 
the gxnxp consisting of low and high methoxylated pectin, xanthane gum, locust bean 
25 gum, konjac mannan, guar gum, /^g|ucan and alginate, it preferably further contains 
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The tmn 'indigestible oligosaccharides" as uised in the present invention refers to 
sacdiarides which have a degree of polymerisation of monose units exceeding 2, more 
preferably exceeding 3, most preferably exceeding 4, which are riot or only partially 
30 digested in the intestine by the action of acids or digestive enzymes present in the hu 
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Upper digestive tract (small intestine and stomach) but which ate fermented by flie human 
intestinal flora. 

The degree of polymerisation of the oligpsaccharide is below 60 monose units, prefdably 
below 40, ev^ more (Keferably below 20, most preferably belo\!!^ 10. 
S Suitable oligosaccharides are preferably fermented by the gut flora. The qtigosaccharide 
used in the conqiosition according to the present invention is preferably capable of 
sigqificanfly increasing the total cecal and/or colonic SCFA content 
Pre£a:ably the oligpsaccharide is selected flom the group con^sting of: 
cellobiose (4-0^p-D'-g^ucopyranosyl«-D-glucose), ceUodextdns ((4-O-P-D- 

10 glucopyranosylVD-glucose), B-cyclodextrins (Cyclic molecules of a-l-4-lmk6d D- 
glucose; Orcyclododrinrhexamer, ^yclodextrin-bq)tamer and y-cyclodextrinHoctamer), 
indigestible dextrin , gentiooligosaccharides (mixture of p-1-6 linked glucose residues, 
some 1-4 linkages), glucooligosaccharides (mixture of OrD-glucose), 
isomaltooUgosaccharides (linear a-1-6 linked glucose residues with some 1-4 linkages), 

15 isomaltose (6-0-a-D-gIucopyrano8yi-D-glucose); isomaltriose (6-O-a-D- 
glucopyranosyl-(l-6)-a-D-glucopyranpsyl-D--glucose), panose (6-O-a-D- 

glucopyranosyl-(l-6)HX-D-gJucopyranosyl-(l-4)-D-gluco^^^ l^crose (S-O-a-D- 
glucopyranosyl-D-fructopyranoside), palatmose or isomaltulose (6-O-ci-D- 
glucopyranosyl-D-fructose), theanderose (C>-a-D-gJucopyranosyl-(l-6)-0"a-D- 

20 ^ucopyran0syHl*2>B-P^fiiictD£iuano^^^ D-agatose, D-/>oi;o-hexulose, lactosucrose 
(0-P-£>-galactopyranosyl-(l-4><)KX-D-glucopyranosy^^ a- 
galactoohgQsaccharides including raffinose, stachyose and other soy oligosaccharides (O- 
a-D-galactopyEanosyl-<[l76)-arD-glucopyrm p. 
galactooligosaccharides or Iransgalacto-oligosaccharides 0-I>galactopyranosyl-:(l-6)-[P- 

25 D-gJucopyranosyl]n-(l-4) a-D glucose), lactulose (4-O-p-D-galactopyranosyl-D- 
finctose), 4'-gaIatosyllactose (0-D-galactopynmosyl-<l-4)^3-p-D-gJucopyranosyl-(l-4> 
D-glucopyranose), synthetic galactooU^saccharide (neogalactobiose, isogalactobiose, 
galsucrose, isolactosel, H and HI), fiiictans - Levan-type (P-D<2->6)-fiiictofuFanosyl)n 
a-P*gIucopyranoside), fiructans - Inulin-type(P-P-((2-> l)-fiuctofinanosyl)n a-D- 

30 glucopyranoside), 1 f-p-fructofuranosylnystose 0-D-((2-> l)-fiiictofiiranosji)n B-D- 
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ficuptofiiranoside), xylooligosaccharides (B-D'<(l->4)-3cylose)n, lafinos^ lactosuciose^ 
axabinooligpsacchaiides and mixtmes 11ia:eo£ 

Accoiding to a fiuther prefened mbodiment the oligosaccharide is selected from the 
group cqnsistiiig of fiuctans, fructooligosacdiarides, indigestible dextcins 
5 gakctooligpsaccharides (including tnmsgalactpoligosacchandes), xylooUgosacchaiid^, 
soybean oiigosaccharides, aiabmooligosacd[iari.des, glucdoligosaccharides, 

« 

mannooligosaccharides, fiicooligosaccbarides and mixtures theieofl 

The RC preferably contains between 0.1 and 100 grams, more preferably between 0.5 and 
10 SO, even more preferably between 1 and 25 grams oligosaccharides per serving. 

The present liquid fib^r product preferably includes at least 0.1 wt%, preferably at least 
02 wt%, more preferably at least 0.5 wt% and even more preferably at least ,0.9 wt.% 
indigestible oligosaccharides. Althou£^ the administtation of considerable amounts of 
15 oligosaccharides will generally not lead to undesirable side effects, tbe present 
composition preferably has an oligosaccharide content below 20 wt%, more preferably 
below 10 wt% even more preferably below 5 .wL%. 

Palatabilitv 

20 It is recognized that additional ingredients may be added to the formulation, such as 
flavouring agents, colouring agents, sweetening agents, antioxidants, stabilizers and/or 
processing aids. 

Serving 

25 The term "serving" as used hGcein refers to a portion of Ihe present RC, whidi is (after 
reconstitutioix) delivered, or meant lo be delivered to a subject in a single administration 
event In a particularly preferred embodiment, the present RC is packaged in serving 
lots. The RC may also be packaged in a container containing multiple servings, wherein 
said container bears instruction on how to separate a serving unit fiom the bulk. In the 

30 present process the RC is preferably admixed with a liquid having a volume of between 
50 and 1000 ml, more preferably a volume of between 100 and 500 ml, even more 
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preferably a volume of between 120 and 400 ml, most prefeably between 150 and 35D 
nil, to prepare a proper spring. 

Low caloric liquid fiber product 
5 Ma preferred embodiment, the present invention relates to low caloric RC, which results, 
after admbdng hot water, in a hol^ low caloric liquid fiber product The fiber in flie 
present low caloric RC is preferably selected from the group consisting of low and high 
methoxylated pectm and alginate. Most preferably low inedior/lated pectin is used 

10 One serving of the present low caloric RC preferably contains between 0 and 200 kcal, 
more preferably between 0 and 100 kcal, even more preferably between 0 and 50 local, 
most preferably between 0 and 25 kcal, particulaily betwem 0 and 10 kcaL 

A low caloric hot fiber liquid prepared widi the present process preferably contains 
15 between 0 and 500 kcal per liter. Advantageously, the liquid coiiq)osition has a caloric 
density below 400 kcal per liter, even more preferably below 250 kcal per liter, most 
preferably below 50 kcal per liter, particularly bdow 25 kcal p^ liter. 

Tlie present low caloric RC preferably includes no more than a limited amount of caloric 
20 ingredients. Hence, preferably the preset composition contains: 

- less that 5 wL% protein based on the total weigjit of the RC, preferably less than 1 
wt%, more preferably less than 0. 1 wt.%; and/or 

- less flian 10 wt.% ^ycerides (i.e. tri-, di- and/or monogjlycerides) and/or fetty acids 
based on the total weight of the RC, preferably less than 1 wt%, more prefCTably less 

25 than Q. 1 wt%; and/or 

- less than 50 wt.% digestible carbohydrates based on the total weight of the RC, 
preferably less than 5 wt%, more preferably less than 0.5 wt%. 

Hot beverages 

30 It was found tiiat flxe present RC can suitable be used in the prq)aiation of drinks that are 
normally consumed at elevated temperature, such as tea, cocoa and coffee. Hence, the RC 
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may facQies: comprises one ingredient selected from the group of cocoa, lecdnstitutable 
coffee and leconstitiitable tea. The RC preferably conq)rises an ingredient iselected fiom 
caffeine, theobromine and catechm. 

5 Comply nutrition 

The present RC can also advantageously take the &m of powdered reconstitutable c 
preparatiotis lhat provide a complete nutrition, e.g^ including carbohydrates and/or 
protein, ciptionally combined with £at, e.g. in&nt formula mi clinical foods. In such 
applications the RC is prefoably admixed with a reconstitution liquid which has a 

iO temperature of about 35**G to about 75 **C, even more preferrf)ly between 3 5^C and 40*'C. 

Hence, in a finlher preferred ernbodim^ ftie present invention relates to a composition 
coinprisixig protein in an ieunount of between 1 and 25 grams per serving, prefmbly 
between 2 and IS grams per serving, more pref^ably 3 and 7 grains per serving; 

IS digestible carbohydrates in an amount of b^wera 2 and 100 grams p^ servmg, 
preferably in an amount of between 5 and SO grams jper serving even inore preferably in 
an amount of between 10 and 25 grams per serving; &t in an amount of betn^een 1 and 25 
grams per serving, preferably in an amount of between 2 and 20 grams per serving, even 
more preferably ia an amount of between 5 and 10 grams per serving; fiber and an 

20 effervescent system. 

One serving of the present composition preferably provides between 50 and 750 kcal, 
more preferably between 75 and 500 kcal, even more preferably at least 100 kcal, even 
more preferably betwem 100 and 250 kcal. 

25 Savoury products 

Oft^ the fortification of drinks with fiber, particularly the satiety inducing fibers, does 
not improve the palatability of the drink. Additionally, the present inventors have found 
that some of the effervesomt salts have a salty aftertaste. 

At least part of this problem is solved by the present invetition. It was found that the taste 
30 of Ihe product could be eym further improved if the product has a "salty" taste, e.g. if the 
fiber-effervescmt system is combined in a soup or bouilloiL Hence, the present invention 
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also provides a (packaged) leconstitutable salty product cpntaiiimg ISber and efifervesc^nt 
system, e.g. the low mettioxylated pectin and/or alginates; calcium and efferviescent 
couple. 

hi a piefenred embodiment, Ifae present invention provides a leconstitutable (e.g. low 
S calmc) soup or bouillon product, containing the presimt efiServesceot -fib^ system. 
Hence, in a further aspect; the present invention relates to die present RC &rther 
containing natrium chloride and/or glutamide. Preferably the conqiosition contains 
sodium chloride in an amount of between 0.05 and 25 grams, even more preferably in an 
amount of beitweoQ 0. 1 and 10 grams, even more preferably in an amount of between 0.4 
10 and 5 grams sodium chloride per serving; and/or between 0.05 and 5 grams, preferably 
between 0.1 and 2 grams glutamate per serving. 

The salty composition furdier preferably comprises at least one selected ftqm the groiqp 
consisting of meat flavoring (e.g. chicken, bee^ pork), fish flavoring, vegetable flavoring 
(e.g. tomato, mushroom, carrot, union soup flavoring) and yeast extract 
15 Also these salty products cant be advantageously used in a method for the reduction or 
prevention of diet responsive conditions such as overweight 

Treatment 

.The present invention also provides a method for the treatment or prevention of a (het 
20 . responsive condition in a mammal. Ihe term '*diet responsive condition" as used herein 
refers to any disease or physical state that can be caused or grow worse by the ingestion 
of protems, carbohydrates or &ts. The present RC can be used for the preparation of a hot 
liquid product which can be suitably used in a method for die treatm^t and/or prevoition 
of a condition selected fpom the groiq> of diabetes, overweight, high cholesterol levels 
25 (e.g. hypercholesteremia), diarrhea axKl coronary heart disease. 

The present method is particularly suitable for (prophylactically) treating obesity as the 
appetite reducing effects of the liquid fiber product prepared with the present process will 
usually lead to a reduction of body weigjht, a reduction of body weight increase or a 
30 reduction in production of body fiit 
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Another advantageous application of Hie mediod is its use for suppressing fluctuations in 
blood glucose levels, which is particularly beneficial for diabetics. Suppression of blood 
glucose fluctuations, and particularly tiie blood glucose ^eaks^ is also of benefit for 
obese people as tiie resulting gradual absozption of caibohydiates usually leads to less 
5 body fiit formation than is observed for rapid absoiption of the same amount of 
carbohydrates. 

Hence, tiie hot liquid fiber product, particularly the low-calonc, Sbec fortified 
conq)ositions containing low methoTcylated pectin and/or alginates; calcium and 
10 effervescent coiq>l6, can be advantageously used in a method for the treatmeitf and/or 
prevention of overweight and or diab^es, said method conq>rising administramg to a 
monogastric mammal the liquid fiber product which is suitably prepared :fi:om the present 
reconstitutable powder and/or with the present process. 

IS The temi ^overweights as used in the present invention refers to a bodyweig^t and/gs: an 
ad^ose tissue mass that is above the desired bodyweig^ and/or desired adipose tissue 
mass. Obese monogastric mammals are considered overweight Human subjects who 
have a body mass index above 25 most advantageously use the present method. The 
present metiiod can thus suitably be used to reduce adipose tissue mass or prevmt an 

20 increase in adipose tissue mass and to increase the ratio lean body mass to adipose tissue 
mass and/or the ratio muscle mass to adipose tissue mass. 

The present method can both be used to treat or prevent overweight in therapy and/or for 
the cosmetic treatment or prevention of overweight, Le. losing weigjit 

25 The liquid fiber product suitably prepared with the present process and/or by 
reconstitution of the pr^ent RC can be used advantageously in a method for the 
reduction of the appetite in a hun[ian, said method comprising administering to said 
human an appetite reducing amount of the above described composition. The present 
method is preferably used to prevent or treat overweight in even more preferably 

30 hunyan adolescents and children^ e.g. a method for the treatment and/or prevention of 
childhood obesity. The present liquid fiber product can also be advantageously used in a 
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IIIH 



method for induciBg satiation, said method co^^)xismg adnunist^iiig to a human the 
aboveTdescribed compositioiL 

FurthemiDie, the present liquid fiber product reduces caloric intake of a meal when the 
product is consumed shortly before or during the same meal. Hence the present invention 
S also provides a method for reducmg the caloric intake of a meal, for prevention of 
ingestmg excess calories when mgesting a meal and/or contiollmg daily caloric intake, 
said method comprising administering to a human an effective amount of the Uquid fiber 
prodiict as described above, shortiy before or during the mieal (i.e. break&st, brunch, 
lunch, bi^ tea or dinner). 

10 

hi a fiirther prefeired embodiment, the RC is accompanied with instructions and/or 
indicia which teach the use of liquid composition in association with the diet responsive 
condition. The indicia or instruction may be in any form, such as language directing the 
user towards the intmded use. For the purpose of weigjit loss the product may cany a 

15 name which points the consumer towards the intended use, e.g. "slimwatef* , *low 
caloric drink", "slimsoup", 'SvannAslim*", 'Tiot&lean" *leandrinkf' or the like. Also 
pictures or drawings may be used to direct the consumer towards the intended use, such 
as a ''slim'' ''figure" or l^alance". Ihe indicia axe preferably selected fix>m the gpyup 
consisting of alphabetic indicia, numeric indicia, color indicia, gn^Uc indicia, and 

20 coinbinations ttimot 
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EXAMPLES 



5 Example 1 : Viscositv of low caloric pectin calcium drinV. 

A leconstitutable powder with iiigiredients as depicted in Table I (wiUi added Hsvor and 
color) was admixed with about 300 ml water with a temperaturie of about 70^C or 20 **C. 
Subsequeatly the viscosity was determined. The hot drink has low viscosify and gqod 
palatability (Table U). 

10 

Table L Ingredients of one serving of the reconsitutabel powder. 



IngrediCTt 


Wei^t 


Pectin GemiLM 


2,0 gr 


CaC03 


0J25gr 


Dextrose 


4.0 gr 


Malic add 


0.4 gr 


Citric acid 


0.30 gr 


NaHCOB 


125 ff 


KHC03 


1-49 gr 


Acesul&am-K 


O.OlSgr 


Sucralose 


0.04 gr 



Table IL Viscosity and pH of a liquid pioduct prq>ared wifli flie reconstitutable powder 
15 of Table L 



Temperature 


Viscosity 


pH 


20°C 


16.5 mPas 


6.9 


7(yc 


3.1mPas 


7.8 



Example 2: Viscositv of low caloric pectin drinW. 

A reconstitutable powder with a composition as depicted in Table m (with added flavor 
20 and color) was admixed with about 300 ml water with a temperature of about 70°C or 20 
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''C. Subsequently Ihe viscosity was detemiined. The hot drink has low viscosity and good 
palatability (Table IV). 



Table III: Ingiedieat of one serving of the leconsitutabel powder: 


Ingredi^ 


Weigjit 


P ectin Genu IM 


2.0 gr 


CaC03 


025 gr 


Dextrose 


4.0 gr 


Malic acid 


0.4 gr 


Citric acid 


030 gr 


NaHCX)3 


0.68 gr 


KHC03 


0.98 gr 


Acesut&am-K 


0.015 gr 


Sucralose 


0.04 gr 



5 

Table IV: Viscosity and pH of liquid prqjaredwitiitiie reconstitutablep^ 



Tempraature 


Viscosity 


pH 


20^C 


40mPa8 


6,7 


7G°C 


3iiiPas 


7.2 



10 Example 3: Visoositv of low caloric pectin drink 

The efifervescent formula according to example 2, ftntii^ comprising 2 grams Fibersol 
2™ (Matsutam Oiemical industry Co., Japan). 

Example 4: Effervegcent hifant formula 
15 A zeconstitutable infint nutrition powder, to be ntixed with one liter warm water of about 
37°C. A serving of between 100 and 250 nd can be tal^ from Ihe reconstituted liquid 

Table V: Formula According to the Invention Concentration per Nutrient lite of formula 



Ingredient 


Amount/liter 


Protem 


13.0-20.3 g 


Fat 


24.0-38.2 g 


Carbohydrate 


70.0-110 g 
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Hi 



Calcium 


510-910 mg 


Phosphorus 


390-60dmg 


Magnesium 


SO-lOOmg 


Chloride 


420-575 mg 


Iron 


8-16 mg 




SSmg 


Copper 


500-1000 meg 


Iodine 


100-510 meg 


Manganese 


34-500 meg 


Vitamin 


A 2000-3800 lU 


Vitamin D 


400-500 lU 


Vitamin E 


20-26 lU 


Vitamin K 


55-200 meg 


VitaminC 


60-200 mg 


Thiamin 


405-4100 meg 


Riboflavin 


610-2000 meg 


Pyridoxme 


400-800 meg 


Vitamin B-12 


1.7-6 meg 


Niacm 


7-15 mg 


Folic Acid 


100-275 meg 


Pantoflienic Acid 


3-7.5 mg 


Biotm 


30-150 meg 


Taurine 


45-70 mg 


Camitine 


35-60 mg 


Choliae 


50-202 mg 


Inositol 


30-100 mg 


Low methoxylated pectin 


0.5-10 g 


NaHCOs 


1-5 g 


citric acid 


l-6g 


KHCO3 


1-5 g 



Example 5: Effervescmt infimt formula 

The effervescent infimt formula according to example 3, wherein the low methoxylated 
5 pectin has been i^laced by between 1 and 10 grams xanlfaane gum. 

Rtc ample 6! KfFefveficent infant formula 

The effervescent infimt formula according to example 4, further comprising between 0.5 
and 5 gmms calcium carbonate. 

10 
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Example 7: Low caloric wei^t loss bouillon (one sacving ^ 

Boviil™ Instant BouiUon Powder Sachet which bears msiroctions to mix the contmts 
with boiling water, containing: Salt, M^nosodium Glutainate, Reconstituted Beef Stock, 
Hydiolysed Plant Protein, Caramel, Sugar, Modified Com Starch, Yj^ extract. Spices, 
5 Havour, Mono- and Diglycoides combined with 2 grams Pectin Genu LM, 0.25g 
CaC03, 0.5 gcitric'acid, 125 gNaHCCb, and 1.49 gKHCOa. 

Example 8: Low Caloric Weig ht Insw ins tant tea (one saving) 

Instant Tea Powder Sachet which bears instructions to mix the contents ^ith 200 ml 
10 steiEuning wat^, containing: 

Calcium Carbonate (125 mg). Low methox^ted Pectin (1000 m^, Qligosacharides 
(2000 mg), water soluble Hex paiaguariensis extract (400 mg), water soluble Black Tea 
extract (300 mg), water soluble Red Bush extract (400 mg), citnc acid (SO mg), malic 
add 350 mg, 0.1 1 g NaHCOa, and 0.17 g KHCO3. 

15 

Example 9: Fiber fortified food 

A powder conq>osition which hears instnictions to mix the contents with 200 ml hot 
water, coiitainmg comprising: 
10 grams Stimulance (Nutncia, The Netherlands) 
20 0.30 gr Citric add 
1.25grNaHCQ3 
1.49grKHC03 
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